Target cell frequency is a genetically determined risk factor in radiation leukaemogenesis.
Whole body exposure to ionizing radiation increases the risk of radiation-induced acute myeloid leukaemia (r-AML). r-AML is the result of the accumulation of mutations in a single haemopoietic stem cell, so risk is therefore a function of the number of mutations required to transform the stem cell and the mutation rate. There is a genetic component to the risk of AML within the general population, and low penetrance variant alleles encoding DNA repair enzymes have been genetically implicated in therapy-related AML susceptibility. However, what is largely ignored is that target cell number, which defines the number of genomes at risk from DNA damaging agents, is also part of the equation that defines risk. We will review the evidence from genetic studies of inbred mouse models that target cell frequency is a risk factor in radiation leukaemogenesis. Inbred mouse strains that differ in their susceptibility to radiation-induced r-AML and thymic lymphoma (r-TL), spontaneous TL and pristane-induced plasmacytoma (PCT) have been exploited to identify susceptibility loci. The target cell in AML is the haemopoietic stem cell, whereas TLs and PCT arise from more mature lymphoid progenitor cells. Inbred mice also differ significantly in all aspects of haemopoiesis, and these differences have been used to identify quantitative trait loci (QTL) that determine the frequency of specific haemopoietic stem, progenitor or mature blood cells. The co-localization of QTL that determine risk and target cell frequency in all three haemopoietic malignancies is strong evidence that target cell frequency is a risk factor in radiation leukaemogenesis.